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Three Key Take-Away’s Today

= Capacity growth continues at a fast pace

= |Industry needs to be much more capital
efficient than in the past

= All solutions must be cost effective
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What is Consuming
Bandwidth In Today'’s
Internet?
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What’s Consuming Bandwidth?




Many Bandwidth Users?

If all TV watched per day in USA
were In High Definition

It would require:

70 times more bandwidth than
all of today’s US Internet
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Global IP traffic
will nearly double
every two years
and through 2012

B Quote from OFC _ | .”

LI I AN

'

VN

“40 Gbps is one of the highest Optical Networking (ON)

growth areas as consumer demand, driven by video, is stressing network
capacities,” Sald Ron Kline, research director of network

Infrastructure at Ovum. “The 40 Gbps market will grow
nearly 90%0 In 2009 as a new generation of integrated muxponders becomes

available and 4x10 Gbps applications dominate deployments."
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Road to Today’s 40G DWDM

Custom
Linecards

Proprietary
Shelves

40G Systems
Companies

“Wrong turns left ‘bad
taste’ with many investors,
suppliers and customers
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Historical Line Rate Introduction
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Road to 100G

= MSA module solutions on the horizon ©

P

= |ndustry moving towards MSA solutlons as
companies realize that the cost of independently
developed systems IS too high for acceptable ROI
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~ = Client side MSA (CFP) module group formed
‘= Line side DWDM MSA module group formed



40G/100G needed in both WAN and LAN,

but requirements are different

IEEE 802.3 ITUT SG15 IEEE 802.3
standardization standardization standardization
= Single flber. _ LAN OTN OTN LAN
= Spectral efficiency Erami WAN Erami
not important Ethernet: ming p| Framing 4 Ethernet:
= Multi-vendor 10GE, 40GE, o OTN (G.709) § 10GE, 40GE,
interconnect 100GE pepping Mapping 100GE
= Standards -
= Standards Efficient mapping required (Ethernet over OTN)
= Standards
Long-Haul Module Short-Reach Module
" Serial rate O/E | | - OIN . E/O
= Spectral efficiency N — & = Framer 5 NN
very important D-wbM T & EE o C-wDM
= Proprietary OoTU ||| | Performance Ethernet
interface 44G/ monitoring 40GE/
= Modulation formats 112G E/0 | o E= Alarm mgmt " O/E 100GE
= Dispersion mitigation A— 2 B b= {—
= PMD mitigation D-WDM — & 5= FeC & C-wDM
= FEC technology
£ PCB / Linecard
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“100G Long-Haul Transmission Module-

Electromechanical” Specification Timeline

Proposed Timeline

100G integrated photonic
components |A draft
(OIF2008.271)

Project start | IA Drafts Project Complete

| I

‘ 4@08‘ 1Q09 ‘ 2Q09 ‘ 3Q09 ‘ 4Q09 ‘ 1Q10 ‘ 2Q10
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New c_c-ntent Detailed |A IAs to
review Discussion Principal Ballot

lAs to
Straw Ballot

100G FEC implementation
proposal (OIF2008.273);

OPTICAL
INTERNETWORKING
FORUM
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Possible/Probable 100G Timelines

2009 2010 2011

1st MSA Client k Carrier Trials and
Modules Available ? 15t MSA DWDM Initial Deployments
Modules Available
ITU OTQ—4 IEEE 802.3ba Standardized Comm_erual Wide Scale Deployment
Standard issued Standard issued Systems Become Available

= 100 Gbps DWDM ‘to do’ list

= Complete standards / industry collaboration process
= IEEE, ITU, OIF

= Ensure complementary functions (amplifiers, ROADMs etc.)
will support modulation format and channel spacing

= Build viable commercial supply chain
= Deliver carrier-grade commercial solution

2012
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Conclusions

= Underlying traffic demand still strong
= Good for all of us ©

= Standardize where possible
= Enable competition where beneficial
= Utilize existing proven solutions (MSA'’s)
= Consider future generations when defining this one

= When do we start talking about 400G ?
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www.mintera.com

Thank You
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